Cardiovascular and respiratory interactions of hyperosmolar saline, scorpion toxin, and veratridine in rats.
This study evaluates the cardiovascular and respiratory effects evoked by hypertonic sodium chloride solution (HSS) and the possible interactions of these effects with scorpion toxin (TX) or veratridine (V). Groups 1 (1 mL/kg, rapid), 2 (4 mL/kg, rapid), and 3 (4 mL/kg, slow) were used for comparison of HSS administered by rapid or slow injection. HSS (4 mL/kg) was injected after bilateral vagotomy (group 4) or administration of atropine (group 5). In groups 6 (1 mL/kg in bolus), 7 (4 mL/kg in bolus), and 8 (4 mL/kg/60 s), HSS was injected 20 min after the administration of TX (250 microg/kg). In group 9, two doses of V (25 microg/kg, i.v.) were injected 10 min apart. Concomitantly with the second dose of V, HSS (4 mL/kg) was injected into the jugular vein. HSS administered by rapid injection (1 mL/kg) resulted in hypotension, hyperventilation, and a slight decrease in heart rate. However, when HSS was administered after TX, only bradypnea was observed. HSS (4 mL/kg, rapid) induced a rapid and marked fall in blood pressure, bradycardia, and apnea. However, when HSS was administered after TX, a more pronounced bradycardia and a smaller reduction in mean arterial pressure were observed. Slow injection of HSS (60 s) evoked hypotension, hyperventilation, and bradycardia. The same dose injected after TX resulted in bradypnea and a smaller reduction in blood pressure. The HSS-induced hypotension was attenuated by previous administration of atropine or by vagotomy, whereas bradycardia was prevented by previous injection of atropine, but not by bilateral vagotomy. Like vagotomy, atropinization prevented the apnea and bradypnea produced by HSS (4 mL/kg in bolus). V evoked a slight bradycardia, hypotension, and apnea. These effects were potentiated when V was injected concomitantly with HSS. The effects of HSS are dependent on both volume and speed of injection, and are affected by previous injection of TX or concomitant injection of V.